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ABSTRACT 
This report  presents t h e  resu l t s  of t e s t  performed on three specimens 
of C a m  Operated Dual Shutoff Valve 75K26264. 
formed : 
The following tes ts  were per- 
1. Receiving Inspection 7. S a l t  Fog 
2. Proof Pressure 8. L i f e  Cycle 
3. Functional 9. Repeatability 
4. Low Temperature 10. Shaft Travel and B a l l  Rotation 
5. High Temperature 11. Flow 
6. Vibration 12. B u r s t  
The three C a m  Operated Dual Ball Shutoff Valves m e t  the requirements 
of NASA Drawing 75K26264 and TP-FiE-CCSD-FO-1139-2 throughout the  t e s t  
program. 
TEST RFPORT 
FOR 
DUAL BALT, SHUTOFF VALVE 
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NASA DRAWING NUMBER 7 5 K 2 6 2 6 4  
T R - m  -CCSD-FO -113 9-3 
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FOREWORD 
This document was prepared by Chrysler Corporation Space Division, 
Michoud Assembly .Facility, under Contract NAS 8-4016, Part m1, CWO 
271620 
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75K262&, &-Inch, l5OO-Psig, Cam Operated 
x 
CHECK SHEET 
FOR 
DUAL J3AU SHUTOFF VALVE 
Manufacturer: Flodyne Controls, Inc. 
Manufacturer’s Par t  Number: 5C151 
NASA Drawing Number: 75K26264 
Testing Ag’ency: Chrysler Corporation Space Division, New Orleans , 
Louisiana 
Authorizing Agency: NASA-KSC 
I. 
11. 
111. 
I V  . 
FUNCTIONAL R E Q U I M T S  : 
A. Operating Medium: MIL-H-5606 
B. Operating Pressure: 1500 psig 
C. Leakage at  1500 psig: External - None 
Internal  - 5 cc per minute each side 
D. Actuation Force a t  1500 psig: 550 pounds max 
CONSTRUCTION : 
A. Body: Series 300 Stainless  S tee l  
B. Seals: Teflon 
ENVIRONMENTAL REQUIREMENTS: 
Operating Temperature Range: -65 t o  + 160°F 
LOCATXON AND USE: 
The valve is used as a braking device i n  the swing arm 1, 2, 3, 
and 4 systems. 
xi 
TEST SUMMARY 
DUAL BALL SHUTOFF VALVE, &INCH, 1500 PSIG, CAM OPERATED 
75K26264 
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SECTION I 
INTRODUCTION 
SCOPE 
This.procedure describes the  t e s t s  t o  be performed t o  determine i f  
D u a l  B a l l  Shutoff Valve 75K26264 meets the operational and environ- 
mental requirements f o r  the John F. Kennedy Space Center Launch 
Complexes 34 and 37B. 
on pages and xi i i .  
Three valves sha l l  be tes ted.  
performed and the t e s t  media. 
-1.1 
1.1.1 
A summary of the  t e s t  r e su l t s  i s  presented 
1.1.2 Table 1-1 lists the tests t o  be 
1.2 ITEM DESCRIPTION 
Dual B a l l  Shutoff Valve 71x26264 i s  manufactured by Flodyne 
Controls, Inc. as vendor part number 5C151. 
cavaties with an operating pressure of 1500 psig. 
i s  MIL-H-5606 hydraulic f lu id .  
7.8  inches. 
The valve has separate 
Operating media 
The valve measures 7.5 by 4.0 by 
1.3 APPLICABU3 DOCUMENTS 
1.3.1 The following documents contain the  t e s t  requirements fo r  Dual B a l l  
Shutoff Valve 75K26264. 
a .  KSC-STD-l64(D), Standard Environmental Test Methods 
for  Ground Support Equipment Ins ta l la t ions  a t  Cape 
Kennedy. 
b. NASA Drawing 75K26264 
c. Cleaning Standard MSFC-STD-164 
d. Test Plan CCSD-FO-1139-1 
e. Test Procedure TP-RE-CCSD-FO-1133-2 
1-1 
Table 1-1. Test Sequence and Media 
rest Sequence 
Receiving Inspection 
Proof Pres sure 
Functional 
Low Temperature 
High Temperature 
Vibration 
Sa l t  Fog 
Life Cycle 
Repeatability 
Shaft Travel and B a l l  Rotation 
Flow 
Burst 
Section 
I1 
I11 
IV 
V 
Ix 
X 
XI1 
XI11 
Medium 
Hydraulic Fluid ' 
Hydraulic Fluid 
Hydraulic Fluid 
Hydraulic Fluid 
Hydraulic Fluid 
Hydraulic Fluid 
Hydraulic Fluid 
Hydraulic Fluid 
Hydraulic Fluid 
S 
1 
-
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
C: - 
2 
- 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
len 
3 - 
X 
X 
X 
X 
X 
X 
X 
X 
1-2 
2.1 
2.2 
2.3 
2.4 
SECTION I1 
RECmVING INSPECTION 
TEST REQtlIREMXTS 
Each specimen shall be visual ly  and dimensionally inspected f o r  
conformance with the  applicable specifications pr ior  t o  tes t ing.  
TEST PROCEDURE 
A visual and dimensional inspection was performed on each speci- 
men t o  determine compliance with NASA Specification 75K26264 
Flodyne Controls, Inc. drawing number 5Cl51  t o  the  extent possible 
without disassembling the specimen. A t  the same time the specimen 
was also inspected f o r  poor workmanship and manufacturing defects. 
TEST RESULTS 
The three specimens complied with NASA drawing 75K26264 and 
Flodyne Controls, Inc. drawing number 5Cl51. 
workmanship or manufacturing defects were observed. 
No evidence of poor 
TEST DATA 
The data presented i n  tab le  2-1 were recorded during the receiving 
inspection. 
2-1 
Table 2-1. Specimen Specifics 
Flodyne P/N 
Flodyne S/N i 
I Service Fluid 
Material 
Operating 
Pressure 
Customer 
Specification 
/ 
Flodyne Controls Inc. Cam 
Operated Dual B a l l  Shutoff 
Valve 
Normally Open 
1 (Specimen 1) 
4 (Specimen 2) 
9 (Specimen 3) 
~~ ~ 
Hydraulic Fluid MIL-H-5606 
Series 300 Stainless  S tee l  
1500 Psig 
75K26264 
2-2 
SECTION I11 
PROOF PRESSURE TEST 
I 
3.1 
3.2 
3.2.1 
3.2.2 
3.2.3 
3.2.4 
I 
3 -  3.2.5 
3.2.6 
3.3 
3.4 
TEST REQUIREMENTS 
Each specimen s h a l l  be pressurized with MIL-H-5606 hydraulic f lu id  
t o  a proof pressure of 3000 psig. 
tained f o r  5 minutes and the  specimen s h U  be checked f o r  external 
leakage and dis tor t ion .  
This pressure s h a l l  be main- 
TEST PROCEDURE 
The test  specimen was ins ta l led  a s  shown in figures 3-1, 3-2 and 
3-3 u t i l i z ing  the equ ipen t  l i s t e d  i n  t ab le  3-1. 
It was determined t h a t  a l l  connections were t i gh t ,  gages were in- 
s t a l l ed  and operating properly, and all valves were closed. 
Hand valves 3 and 5 were opened. 
Using hand pump 2, MIL-H-5606 hydraulic f l u i d  was pumped through 
the test setup until  the system and specimen were f r ee  of a i r .  
Hand valve 5 was closed and using hand pump 2, the  specimen was 
pressurized u n t i l  a 3000 psig w a s  indicated by gage 4. 
sure was maintained fo r  5 minutes while the specimen was  checked 
f o r  external leakage and dis tor t ion.  
A l l  data were recorded. 
This pres- 
The pressure was then vented. 
TEST RESULTS 
The t e s t  specimens successfully completed the proof pressure t e s t .  
No external leakage or  d i s tor t ion  was noted. 
TEST DATA 
The data recorded during the proof pressure t e s t s  are presented in 
t ab le  3-2. 
3-1 
Ezi 
No. 
1 
- 
2 
3 
4 
5 
Table 3-1. Proof Pressure Test Equipment List 
It em 
Specimen 
Hand Pump 
Hand Valve 
Pressure Gagt 
Hand Valve 
Manufacturer 
Flodyne Controls 
Inc . 
Win. S. Pine, Inc. 
Robbin Aviation 
Marsh Ins t .  
Robbin Aviation 
=/ 
Part  No, 
160-3 
SSKG-250. 
4T 
NA 
SSKG-250, 
4T 
Se r i a l  
No. 
L, 4, 9 
NA 
95-lJ-84B 
NA 
Table 3-2. Proof Pressure Test Data, All Specimens 
I I I 
Remarks 
Dual B a l l  Valve 
&Inch 1500 psig 
0 t o  5000 psig 
&-Inch 
0 t o  10000 psig 
+, 0.1% FS 
C a l  date 11-28-6: 
*-Inch 
- 
i 
i 
! 
z 
- I  
i 
I I I 
3-2 
Note: All l i n e s  *-Inch 
Refer t o  t a b l e  3-1 f o r  
1 
item i d e n t i f i c a t i o n .  
e 3-1. Proof Press e Test Schematic 
3-3 
i 
4 
4 e 
r/ll 
e 
Fr 
3-5 
SECTION I V  
FUNCTIONAL TEST 
4.. 1 
4.1.1 
4.1.2 
4.1.3 
4.2 
4.2.1 
4.2.2 
4.2.3 
4.2.4 
4.2.6 
4.20’7 
4.2.8 
TEST REQUIRE;NENTS 
A functional t e s t  s h a l l  be cmducted on each specimen t o  determine 
the force required t o  close the  specimen and t o  determine the  
leikage. 
U s i n g  M I L - H - ~ ~ O ~  hydraulic f l u i d  as  the pressure medium, establ ish 
10 gpm f l o w  a t  1500 psig’through the specimen. Close the specimen 
and measure the closing force. The closing force s h a l l  not exceed 
550 lbs .  
With the specimen closed, pressurize one s ide t o  1500 psig. 
sure leakage a t  t he  out le t .  
Mea- 
TEST P R O C E D m  
The specimen was ins ta l led  as  shown in figures 4-1 and 4-2 u t i l i z -  
ing the  equ ipen t  l i s t e d  in tab le  4-1. 
It was determined t h a t  all connections were t igh t ,  a l l  gages were 
ins ta l led  and operating properly, and a l l  valves were closed. 
Pump 2 was s ta r ted  and the  out le t  pressure, a s  indicated by gage 
3, was adjusted t o  1500 psig. 
opened until  an operating medium flow of 10 gpn was indicated by 
flowmeters 4 and 5. 
Hand valves 6 and 7 were slowly 
Hand valve 20 and solenoid valve 9 were opened, and regulator 10 
was adjusted u n t i l  the specimen closed. 
indicated by pressure gage 18, was monitored and then converted 
t o  force. 
The closing pressure, 
Hand valves 6 and 7 were closed. 
opened and the in te rna l  leakage was measured by graduated cylin- 
ders 15 and 16. 
Hand valves 13 and 14 were 
Hand valves 13 and l4 were closed. 
and cylinder 8 vented. 
The specimen was in s t a l l ed  in  reverse t o  tha t  a h m  in figure 4-1, 
thus the flow through the  specimen was reversed. 
through 4.2.6 were repeated. 
Soienoid valve 9 w a s  actuated 
Pump 2 was then shut down. 
Steps 4.2.3 
All t e s t  data  were recorded. 
TEST RBSULTS 
All t h ree  t e s t  specimens successfully met t he  functional t e s t  
requirements. 
4.4 TEST DATA 
Data recordea during t h e  functional t e s t  a r e  presented in t ab les  
4-2 through 4-4. 
, 
4-2 
i 
- 
Item 
L 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14  
1 5  
16 
17 
18 
19 
20 
Table 4-1. Functional, Temperature, and Life Cycle Test Equipment L i s t  
. Item 
Specimen 
Pressure Gage 
Flowmeter 
Flowmeter 
Hand Valve 
Hand Valve 
Cylinder 
Solenoid Valvt 
Regulator 
Hand Valve 
Reservoir 
Hand Valve 
Hand Valve 
Graduated 
Cylinders 
Graduated 
Cylinders 
. Manufacturer 
Flodyne Controls, 
Inc 
Denison Eng. Corp. 
Marsh Ins t .  Co. 
cox 
Waugh 
Vacco Valve Co. 
Vacco Valve Co. 
Parker-Hannf i n  
Marotta Valve Co. 
Grove Valve & 
Regulator Co. 
Robbins Aviation 
Grove Valve Co. 
Grove Valve Co. 
CCSD 
CCSD 
Pressure Gage I Acco Helicoid 
Pressure Gage Ashcroft Corp. 
Timer Cramer Controls 
Hand Valve Grove Valve Co. 
Model 
P a r t  No. 
5C151 
PVO8-035-51 
L-02 
NA 
AN-12 
FL-12-SRl 
NV-6P-403-2 
NV-6~-403-2 
CC-2ASl4C 
Mv-74v 
15-IXH 
SSKG-250-4T 
M-149-18B 
M-149-18B 
NA 
NA 
NA ’ 
NA 
540 
10 983K.A 2A 
Ser ia l  
No. 
3833 
95-1184B 
019167 
106-1030- 
B 
NA 
NA 
F-95985 
824 
L-41407 
NA 
NA 
NA 
NA 
!JA 
200 5 06-AA 
5’ 5 -1403 
3336A 
VA 
Remarks 
0 t o  3000 .psig 
Cal. date ll-28-6 
0 t o  30 GPM 
C a l .  date  1-25-68 
0 t o  20 GPM 
Cal. date 11-4-67 
$-inch 
2-inch 1 
2-inch bore 
$-inch 
0 t o  3000 psig 
t-inch 
$-inch 
$-inch 
3 t o  500 psig 
Zal. date 9-26-671 
3 t o  200 psig i 
2 a l .  date 10-14-67 
E-inch 
I -- 
4-3 
Table 4-1. Continued 
Item 
Solenoid Valve 
Pressure 
Transducer 
Pres sure 
Transducer 
Temperature 
Chamber 
Thermo t ron 
Thermocouple 
CEC 
CEC 
CCSD 
Thermotron Inc. 
H oneywell 
4-350-0001 
NA 
NA 
728097-004 
’ 95-lll9B 
NA 
I 
200895-13 
NA 
Remarks I 
k-inch 
3 to 3000 psig ; 
%la date 11-15-67 
3 to 3000 psig ! 
G a l .  date 11-6-67; 
I 
-100 to +4OOoF 
! 
j 
I 
! 
I 
I 
i 
I 
I 
I 
! 
‘4-4 
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’I 
Table 4-2. I n i t i a l  Functional Test Data 
Specimen Nu. 1 
XST DATA SHZX 
Table 4-3. Initial Functional Test Data 
‘TEST DATA SEEET 
Table 4-4. I n i t i a l  Functional Test Data 
Specimen KO. 3 
‘LEST DATA SHEF;T 
4-5 
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SECTION V 
5.1 TEST REQUIRE3BNTS 
5.1.1 A luw temperature test s h a l l  be conducted on two test  specimens t o  
determine whether the environment caused degradation o r  deformation. 
5.1.2 
5.2 
5.2.1 
5.2.2 
502.5 
5.2.6 
5.3 
The rated low temperature s h a l l  be +25OF (to, -4OF). 
temperature change r a t e  s h a l l  be lo per minute. 
The d u m  
A functional t e s t  s h a l l  be conducted during t h i s  test a f t e r  which 
the chamber sha l l  be returned t o  ambient conditions. 
A functional t e s t  and a visual. inspection s h a l l  be conducted within 
one hour a f t e r  returning the  chamber t o  ambient conditions. 
TEST PROCEDURE 
Specimens number 1 and 2 were placed in a temperature chamber a s  
shown i n  figures 4-1, 4-2 and 5-1, u t i l i z i n g  the qu i@ent  l i s t e d  
in table  4-1. 
The chamber w a s  controlled t o  the  specified t e s t  conditions of +25OF 
(HI, -4OF) and a r e l a t ive  humidity of between 60 and 90 percent was 
maintained. 
A functional t e s t  was conducted when the  specimen temperature s tabi l ized.  
The chamber temperature w a s  returned t o  ambient conditions upon comple- 
t ion of the  functional t e s t .  
Each of the two specimens were visually inspected and functionally 
tes ted wi th in  1 hour following the  establishment of ambient conditions. 
All t e s t  data were recorded. 
TEST RFSULTS 
"he specimens, number 1 and 2, successfully m e t  the  requirements of 
the l a w  temperature t e s t .  
5.4 TEST DATA 
The data presented in tables  5-1, 5-2, 5-3, and 5-4 were recorded 
during the  l a w  temperature test. 
5-1 
. . . 
Table 5-1. Functional Test Data Obtained During Low Temperature Test 
I 
! 
Outlet MIL-H-5606 1500 10 275 None None 
4 
Table 5-2. Functional Test Data Obtained After Low Temperature Test 
Specimen No. 
TEST DATA SHEET 
i 
1 
Table 5-3. Functional Test Data Obtained During Low Temperature Test 
1 Specimen KO, 2 TEST DATA S E E T  
I I 
Table 5-4. Functional Test Data Obtained After Low Temperature Test 
" I  Specimen No. TEST DATA SHEET 
9 
X 
0 
5-3 
SECTION VI 
HIGH !ENPEWLTURF: TEST 
6.1 TEST REQUXRBBNTS 
6.1.1 A high temperature t e s t  s h a l l  be conducted on two test specimens t o  
determine whether the  environment caused degradation or  defornation. 
i 
6.1.2 The rated high temperature sha l l  be 125OF (+4, -O°F). 
temperature change r a t e  s h a l l  be lo per minute. 
The maximum 
6.1.3 A functional test  s h a l l  be conducted during t h i s  t e s t  a f t e r  which 
the chamber sha l l  be returned t o  ambient conditions. 
6.1.4 A functional t e s t  and a visual  inspection s h a l l  be conducted within 
one hour a f t e r  returning the chamber t o  ambient conditions. 
6.2 TEST PROCEDURE 
6.2.1 Specimens number 1 And 2 were placed i n  a temperature chamber as  shown 
in figures 4-1, 4-2 and 5-1, u t i l i z ing  the  equiptent l i s t e d  i n  t ab le  
4-1. 
6.2.2 The chamber was controlled t o  the specified t e s t  conditions of +125OF 
(So, -4OF) and a r e l a t ive  humidity of between 60 and 90 percent w a s  
maintained. 
6.2.3 A functional t e s t  w a s  conducted when the specimen temperature s tabi l ized.  
6.2.4 The chamber temperature was returned t o  ambient conditions upon comple- 
t ion of the functional t e s t .  
6.2.5 Each of the  two specimens were visual ly  inspected and functionally 
tes ted within 1 hour following the  establishment of ambient conditions. 
6.2.6 All t e s t  data were recorded. 
6.3  'EST RESULTS 
The specimens, number 1 and 2, successfully met the requirements of t he  
high temperature t e s t .  
6.4 TEST DATA 
The data  presented in tables  6-1, 6-2, 6-3, and 6-4 were recorded during 
the high temperature test. 
6-1 
Table 6-1. Functional Test Data Obtained During High Temperature Test 
I 
Table 6-2, Functional Test Data Obtained After High Temperature Test i 
Speclmen No. 2 
TEST DATA SKEET -I 
Table 6-3. Functional Test Data Obtained During High Temperature 
I Specimen No. 1 EST DATA SHEET 
1-H-5606 1500 
Test . 
Table 6-4. Functional Test Data Obtained After High Temperature Test 
Specimen No. 1 
Z S T  DATA SHEET 
-. 
6-2 
. ,  
7.1 
7.1.1 
7.1.2 
'7.103 
7.2 
7.2.1 
7.203 
7-2-4  
7.2.4.1 
7.2.4.2 
7.285 
7.2.5.1 
TEST REQUlcRElMENTS 
SECTION Vu: 
VIBRATION TEST 
A vibration test sha l l  be conducted on two test  specimens i n  
accordance w i t h  section 9 of KSCSTD-l64(D), t o  the leve ls  
specified in GP-320, zone 3.2.1. 
Each of t he  two specimens shall be subjected t o  sinusoidal and 
random vibration along three  mutually perpendicular axes. The 
specimens sha l l  be actuated in t h e  f i n a l  seconds of vibration 
i n  the Y axis.  
A functional test  sha l l  be conducted on the  specimens upon com- 
pletion of the sinusoidal and random vibration along each axis. 
TEST PROCEJXJ€B 
Speciments number 2 and 3 were in s t a l l ed  on a vibration exci ter  
as  shown i n  f igure 7 - l t o  permit vibration t o  be applied along 
the X a x i s  (see f igure 7-2). 
Hand valve 4 was opened and using hand pump 5 the  specimens were 
pressurized t o  1500 psig as indicated by pressure gage 3 .  
specimens were subjected t o  sinusoidal and random excitation. 
The 
Sinusoidal Sweep 
Specimens number 1 and 2 were subjected t o  sinusoidal. vibration 
by scanning the  frequency range logarithmically from 10 t o  2000 
cps and frm 2000 t o  10 cps f o r  a t e s t  period of 20 minutes (10 
minutes up and 10 minutes back). 
f ollaws : 
The vibration leve ls  were as 
10 t o  18 cps 8 0.3 Inches D.A. 
18 t o  48 'cps 8 5.Og Peak 
4 8 t o  90 cps 8 0.05 Inches D.A. 
90 t o  2000 cps 8 20.0g Peak 
A functional t e s t  was conducted on the specimens upon campletion 
of the sinusoidal scan. 
Random Excitation 
Specimens number 1 and 2 were subjected t o  random vibration over 
t he  frequency range of 10 t o  2000 cps f o r  a period of five minutes. 
The vibration lwels were as follawe: 
10 to 1ooo. cps @ 0.35g2/cp* 
loo0 t o  Moo cpa -6 db/octave 
7.2.5.2 A functional test was  conducted on the  specimens upon amplet ion 
7.2.6 
7.3 
7.4 
7.4.1 
~ 7.4.2 
- 
of random vibration. 
Each of the  two specimens was  subjected t o  vibration along each 
of the re rnahhg two mutually perpendicular axes in accordance 
w i t h  subparagraphs 7.2.4 and 7.2.5. Each spechen was actuated 
during the  f i n a l  seconds of vibration i n  the  Y axis. 
TEST RESULTS 
The specimens, number 2 and 3 ,  successfully withstood vibration 
tes t ing  in the three mutually perpendicular axes. 
TEST DATA 
Typical control accelerometer plots,  as recorded during the t e s t ,  
a r e  presented i n  f igures  7-5 and 7-6. 
The functional test data, recorded during and a f t e r  the  vibration 
t e s t s ,  a r e  presented in tab les  7-2 through 7-15. 
7-2 
.. . 
a 
b 
5 
1 
- 
Item 
k 
1 
2 
3 
4 
5 
6 
7 
8 
9 
.... - , 
Table 7-1. Vibration Test Equipment List 
I tem 
Test Specimen 
Vibration Ex- 
c i t e r  System 
Pressure Gage 
Hand Valve 
Hand Pump 
Cylinder 
Regulator 
GN2 Supply 
Nanufacturer 
Flodyne 
MB Electronics 
Marsh Instrument 
Robbins Aviation 
Wm. S. Pine Inc.  
Parker-Hannfin 
Ashcroft Corp. 
Oxweld Inc. 
A i r  Products 
7-3 
Model 
'NG 
5C151 
2-210 
!IA 
3SKG-250-4T 
160-3 
2 c -2Asl4c 
VA 
R-89 
YA 
1 
0 t o  3000 psig 
Cal. date 11-28-67 
i 
1 
NA &-inch i 
NA c t o  5000 psig 
F-95986 2-inch bore 
95-1403 0 t o  200 psig 
Cal. date 10-14-6 
NA 
NA 
0 t o  3000 psig 
0 t o  2000 psig 
Outlet' 
Table 7-3. Post Random Vibration IrXf9  Axis Functional Test Data 
Specinen No. 7 
Mil-H-5606 1500 10 260 None None 
Table 7-4. Post Sinusoidal Sweep " Z r f  Axis Functional Test Data 
Specimen No. 
T.PF I DATA SKEET;' 
I 
Table 7-5. Post Random Vibration t fZ9f  Axis Functional Test Data 
TEST DATA SHEET I Specimen No. 2 
. ,  
. -  
Table 7-6. Post Sinusoidal Sweep tTtf Axis Functional Test Data 
Specimen No. 2 
XST DATA SHEET 
Mil-H-5606 1500 
Table 7-7. Post Random Vibration ccYfc Axis Functional Test Data 
I 
I I 
Outlet  Mil-H-5606 I 1500 10 302 None None 
b 
Table 7-8. Data Obtained During Random Vibration Axis. 
7-5. 
I 
Outlet 
Table 7-9. Post Sinusoidal Swedb "Xfl Axis Functional Test Data 
I 
I 
Mil-H-5606 i 1500 10 290 None None 
'1 cw 
Direction 
Table 7-10. Post Random Vibration flX1f Axis Functional Test Data 
Ter t ressure Flow Closing Force 
Media  ( P s i g )  (Gpm) (Pounds ) 
I Specimen No. 3 TEST DATA SHEET 
I n l e t  
Outlet 
+ 
I 
Mil-H-5606 f 1500 10 302 None None 
Mil-H-5606 1500 10 300 None None 
I 
Table 7-11, Post Sinusoidal Sweep "2" Axis Functional Test Data 
r 
Specimen No. 3 
TEST DATA SHEET 
1 I n l e t  1i.I.-H-5606 1 1500 302 1 None INone 
! 
Table 7-12. Post Random Vibration YZf1 Axis Functional Test Data 
Specimen No. 3 
T S T  DATA SHEET 
. -  
1 Outlet I Mil-H-5606 ! 1500 I 10 308 None 
Table 7-13. Pos t  Shusoiddl  Sweep rrYrr Axis Functional Test Data 
YEST DATA S W T  
None 
Table 7-15. Data Obtained During Random Vibration Axis 
Specimen No. 3 
'!EST DATA SHEET 
1 
7-7 
7 
Y Jllris Input - 
8 
.- 
5 
Note: A l l  lines &-inch. 
Refer to table 7-1 for item identification. 
Figure 7-1. Vibration Test Schematic (X and Y U s )  
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8.1.1 
8.1.2 
8.1.3 
8.1.4 
8.2 
8.2.1 
8.2.2 
8.2.3 
8.2.4 
8.3 
I 
SECTION VI11 
SALT FOG TEST 
TEST RBQUIRFMENTS 
A salt fog tes t  sha l l  be conducted on two specimens t o  determine 
the resistance of t he  specimens t o  a salt atmosphere. 
The salt fog tes t  sha l l  be performed i n  accordance with K S C S T D -  
164(D), section 17. 
Each of the two specimens sha l l  be exposed t o  the  salt fog fo r  
240 hours (t 2 hours). 
mens sha l l  be capped during exposure t o  the  salt atmosphere. 
The inlet  and out le t  ports of the  speci- 
A functional test as specified i n  section I V  sha l l  be conducted 
upon completion of the  salt fog t e s t .  
TEST PROCEDURE 
Prior t o  the  salt  fog tes t ,  specimens number 2 and 3, each w a s  
visually inspected fo r  corrosion, d i r t ,  and o i l y  films. A l l  
unnecessary o i l  films and d i r t  par t ic les  were removed, and spots 
of corrosion were noted. 
With the i n l e t  and out le t  ports capped, each specimen was placed 
in the salt fog chamber as shown i n  f igure 8-1 and l i s t e d  in 
t ab le  8-1. The chamber w a s  adjusted t o  a temperature of 95OF so 
tha t  the clean fog-collecting receptacle in the  exposure zone 
could col lect  from 0.5 t o  3 m i l l i l i t e r s  of solution per hour f o r  
80 square centimeters of horizontal collecting area. 
t ion was maintained fo r  240 hours. 
This condi- 
A t  the  end of t he  240-hour period, the specimens were removed 
from the  chamber and allowed t o  return t o  room ambient conditions. 
One hour after returning the  specimens t o  room ambient conditions, 
a functional t e s t  was performed. 
TEST DATA 
Functional tes t  data, recorded after the  salt fog test ,  are pre- 
sented in tables  8-2 and 8-3. 
All t es t  data were recorded. 
8-1 
' Table 8-1. S a l t  Fog Test Equipment List 
A s  Specified i n  
and Pump Mfg. Co. 
I I 
. _  -*- - - - -  
Table 8-2. Post S a l t  Fog Test Functional Test Data 
I Inlet  1 Mil-H-5606/ 1500 I 10 I 302 1 None INone 
Table 8-3. Post S a l t  Fog Test Functional Test Data 

SECTION IX 
LIFE CYCIB TEST ' 
9.1 TEST REQUJIEMENTS 
9.1.1 
9.1.2 
9.2 
9.2.1 
9.2.2 
9.293 
9.294 
9.295 
9.2.6 
9.2.10 
A cycle t e s t  s h a l l  be conducted on the t e s t  specimens using 
M I L - H - ~ ~ O ~  hydraulic f l u i d  as the  operating medium. 
specimen s h a l l  be cycled from fuu. open t o  f u l l  closed posi- 
t ion  f o r  5000 cycles. N l  open t o  f u l l  closed t o  f u l l  open 
shall const i tute  one cycle. 
A functional test as specified in section I V  sha l l  be con- 
ducted a f t e r  50, 100, 500, 1000, 2000, 3000, 4000, 5000 cycles. 
TEST PROCEDURE 
Each specimen was in s t a l l ed  in the l i f e  cycle setup a s  shown i n  
f igures  4-1, 9-1 and 9-2, u t i l i z ing  the  equipment l i s t e d  in 
tab le  4-1. 
Each 
It was  determined tha t  all connections were t igh t ,  all gages 
were ins ta l led  and working properly, and all valves were closed. 
Pump 2 was s ta r ted  and the  pump discharge pressure was  adjusted 
t o  1500 psig as indicated by gage 3. 
Hand valves 6 and 7 were adjusted until a hydraulic flow of 10 
gpmwas indicated on flowmeters 4 and 5. 
Regulator 10, solenoid valves 9 and 21 and hand valves 11 and 
20 were opened. 
Hand valves 11 and 20 and regulator 10 were adjusted u n t i l  a 
specimen closing r a t e  of zero t o  80 percent within 3.5 seconds 
and 80 percent t o  100 percent within 0.5 seconds was attained. 
Cycle timer 19 was adjusted mti l  the  proper sequencing of 
solenoid valves 9 and 21 was accomplished. 
The rotat ion of the specimen from f u l l  open t o  f u l l  closed t o  
full open consti tutes one cycle. 
5000 cycles were performed on specimen 1 with functional t e s t s  
conducted after 50, 100, 500, lOO0, 2000, 3000, 4000 and 5000 
cycles. 2500 cycles were performed on specimen number 2 and 3 
with functional t e s t s  conducted a f t e r  50, 100, 500, 1000, 1500, 
2000 and 2500 cycles. 
During the  cycle tests, pressure at  the specimen inlet was  re- 
corded by us- transducers 22 and 23. 
9-1 
9.3 TEST RESULTS 
The specimens successfully withstood the cycle test. 
9.4 TEST DATA 
9.4.1 Functional tes t  data, recorded during the tes t ,  are presented 
in' tables 9-1 through 9-23. 
904.2 A typical surge waveform, recorded a t  specimen in le t ,  i s  pre- 
sented in figure 9-3. 
9-2. 
Table 9-1. Pre-Cycle Functional Test Data 
Table 9-2. Post-50 Cycle Functional Test Data 
I Specimen No. 1 TEST DATA SHEET 
I Outlet Mil-H-5606 1 1500 275 None None ;10 
Table 9-3. Post-100 Cycles Functional Test Data 
Specimen No. 1 
TEST DATA SHEET 
I I n l e t  1il-H-5606 1 1500 I .lo 1 275 1 None lNone 
Table 9-4. Post-500 Cycle F’unctional Test Data 
I Specimen No. 1 TZST DATA SHEET 
Table 9-5. Post-1000 Cycles Functional Test Data 
Table 9-7. Post-3000 Cycles Functional Test Data 
r 
I n l e t  /Mil-H-5606 I 1500 I 10 1 290 I None I None1 
Table 9-8. Post-4000 Cycles Functional. Test Data 
TEST DATA SHEET 
Table 9-9. Post-5000 Cycles Functional Test Data - 
Specimen Nc. 1 
xx DATA SHEET 
_ _ ~  
Table 9-10. Post-50 Cycle Functional Test Data 
F1 ‘IW 
D i rc c ti un 
Inlet 
TEST DATA SHEET 
Table 9-11. Post-100 Cycles Functional Test Data 
“ K T  DATA SHEET 
Table 9-12. Post-500 Cycles Functional Test Data 
I---  
1 Outlet 
Specimen SO. 2 
TEST DATA SHEET 
9-5 
Table 9-14. Post-1500 Cycles Functional Test Data -_-___ 
!
Table 9-15. Post-2000 Cycles Functional Test Data 
:%S'I LIATA GIiEE:?' 
Table 9-16. Post-2500 Cycles Functional Test Data 
5pc-cimm No. 2 
9-6 
i 
Table 9-17. Post-50 Cycle Functional T e s t  Data 
Outlet Mil-H-5606 1500 10 285 None None 
Table 9-18. Post-100 Cycles Functional Test Data 
F 1 . x  
Di rec t ion  Mea i + T S T  IJATA C1IEE;'i' ' r e s a r e  Flow C l c J s i r l g  Force (Psig) (Gpm) (Pound 3) -Lkulk I n  t 
None 
__. -
None 
--- 
Le 
Ext 
None 
- 
--  
None 
--. 
Table 9-19. Post-500 Cycles Functional Test Data 
I 
I n l e t  ~ ~il-H-5606 
Outlet Mil-H-5606 
None 
- 
None 
Table 9-20. Post-1000 Cycles Functional Test Data 
h -  
1 Outlet /Mil-H-5606 1500 
Table 9-22. Post-2000 Cycles Functional Test Data 
Spechen  XO. 3 
TEST DATA SHEET 
10 285 None None 
Table 9-23. Post-2500 Cycles Functional Test Data 
9-8 
9-9 
f 
ure 9-2, Lif Cycle Test Setup 
9-10 
1800 
1 5 0  
1200 
600 
i t "  i i i  I I I I I I I  I I  I I I I I I  I l l 1  I 1 1  I I l l  I I I I I  I I  I l l  I l l  I l l  I I I  I 1 1 1  
1 I I I I I  1 I l l [  
I .  I I I I I  
I 1  I l l  I I I I I I  I I I l l l I  i i i  I I I I I I l l  
0 I I "  I i l l 1  I I I I I  1 1 1  I i l l  1 I I I I  I I I I  
0 1 2 3 4 
~ - j j ~ ~ c  (seconds) 
Figure 9-3. Typical Closing Cycle Pressure Recording At Specimen Inlet 
9-11 
SECTION X 
REPEATABILITY '.EST 
10.1 
10.1.1 
10.2 
10.2.1 
10.2.2 
10.2.3 
10.2.4 
10.2.5 
10.2.6 
10.2.7 
10.3 
10.4 
A repea tab i l i ty  test  s h a l l  be conducted on each specimen 
determine the minimum shaf t  t r a v e l  required t o  close the  speci- 
men. 
of MIL-H-5606 hydraulic f l u i d  pressurized a t  1500 psig, through 
the specimen. 
shaf t  t r ave l  required t o  stop t h e  flow measured. 
TEST PROCEDURE 
The specimen was installed as  shown in f igures  10-1 and 10-2 
u t i l i z ing  the  equipment l i s t e d  in t ab l e  10-1. 
v iew is shown i n  f igure 10-3. 
It was  determined t h a t  a l l  connections were t igh t ,  all gages 
were in s t a l l ed  and operating properly, and all valves were 
closed. 
t o  
This s h a l l  be accomplished by establishing a 10 gpm flow 
The specimen s h a l l  then be closed and the  
A t e s t  reference 
Pump 2 was s ta r ted  and the  out le t  pressure a s  indicated by gage 
3, was adjusted t o  YjOO psig. Hand valves 6 and 7 were slowly 
opened u n t i l  a 10 gpm flow was indicated by flowmeters 4 and 5.  
Hand valve ll and solenoid valve 9 were opened and regulator 10 
was adjusted u n t i l  the specimen closed. 
by d i a l  indicator 13 was recorded. 
Shaft t ravel ,  indicated 
Hand valves 6 and 7 were closed. H a n d  valves 14 and 15  were 
opened t o  determine tha t  specimen was closed and there is  no 
in te rna l  l e  
Hand valves 14 and 15 and regulator 10 w a s  closed. 
valve 9 was actuated, cylinder 8 vented and pump 2 was then 
shut down. 
Solenoid 
The specimen was in s t a l l ed  i n  reverse t o  that shown in f igure 
10-1 thus, -flaw t h r  the  specimen was reversed. Steps 
TEST RFSULTS 
The minimum a f t  t r ave l  t o  stop f l a w  was  determined. 
TEST DATA 
Data recorded during the test a r e  presented in tab les  10-2 
10-1 
item 
' Nu. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2  
13 
1 4  
1 5  
16 
17 
18 
19 
Table 10-1. Repeatability Test Equipment List 
I tem 
Specimen 
Pump 
Pressure Gage 
Flowmeter 
Flowmeter 
Hand Valve 
Hand Valve 
Cylinder 
Solenoid 
Regulator 
Hand Valve 
Pressure Gage 
D i a l  Indicator 
Hand Valve 
Hand Valve 
Graduated 
Beaker 
Graduated 
Beaker 
Pressure Gage 
Reservoir 
Flodyne Controls I n  
Denison Eng. Corp. 
Marsh Instrument Co 
cox 
Waugh 
Vacco Valve Co. 
Vacco Valve Co. 
Parker-Hannf i n  
Marotta Valve Co. 
Grove Valve Regula- 
Robbins Aviation 
t o r  Co. 
Ashcroft Corp. 
Robbins dviation 
Robbins Aviation 
CCSD 
CCSD 
Acco Helicoid 
CCSD 
NA 200 5 0 6-A A 
Remapks i 
0 t o  3000 psig 1 
I 
i 
I 
0 t o  3000 psig 
Cal. date 11-28-1 
C t o  30 gpm 
Cal. date 1-25-6; 
c t o  20 gpm 
Cal. date 11-4-6 
$-inch 
2-inch 1 
2-inch bore 
&-inch 
0 t o  3000 psig 
range 
&-inch 
C t o  200 psig 
C a l .  date 10-14-( 
&-inch 
&-inch 
0 t o  500 psig 
C a l  . . date 9-26-6' 
I 
i 
1 
I 
10-2 
? - -. . 
TEST DATA SHEET 
Run 1 .379 Run 1 .391 
Run 2 .373 Run 2 .390 
Table 10-4. Repeatabil i ty Test Data Specimen 2 
I 
TEST DATA SHEET 
R u n  1 .370 R u n  1 .372 
R u n  2 .369 R u n  2 .371 
R u n  3 .369 R u n  3 .370 
10-3 
Table 10-5. Repeatability Test Data Specimen 2 
I 
I 
i 
I 
I Outlet Mil-H- 5 606 
TEST DATA SHEET 
SHAFT TqAVEL To 
STOP FLOW 
Run 1 .366 Run 1 .370 . 
Table 10-6. Repeatability Test Data Specimen 3 
! 
Run 1 .397 R u n  1 ,406 
Run 2 ,394 Run 2 .405 
Run  3 .393 R u n  3 -403 
Table 10-7. Repeatability Test Data Specimen 3 
I 
TEST DATA SHEET 
Specimen No. 3 
Run 1 .393 Run  1 -403 
Run 2 .393 Run 2 .402 
Run 3 .394 Run 3 .404 
10-4 
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11.1 
11.1.1 
11.2 
11.2.1 
11.2.2 
11.2.3 
11.4 
SECTION X I  
SHAFT TRAVEL AND BALL ROTATION TEST 
TEST REQUI-TS 
A shaft  t r a v e l  and b a l l  ro ta t ion  t e s t  s h a l l  be conducted on 
each specimen t o  determine shaf t  travel versus b a l l  ro ta t ion  
from the ful l  open t o  the f u l l  closed posit ion.  
TEST PROCEDURE 
Each specimen w a s  i n s t a l l ed  as shown in f igure  11-1, u t i l i z -  
ing t h e  equipment l i s t e d  in t ab le  11-1. 
It w a s  determined the  specimen was in t h e  f u l l  open posit ion 
and the  recording equipment was s e t  a t  zero. 
Using press 4, t h e  specimen w a s  actuated from zero t o  0.550- 
inch shaf t  t r a v e l  i n  increments of 0.050-inch maximum. The 
degree of b a l l  ro ta t ion  w a s  recorded at  each increment. 
TEST RESULTS 
Shaft t r ave l  versus b a l l  ro ta t ion  was recorded and plotted.  
There were no s igni f icant  differences i n  data  received from 
the three specimens. 
shown i n  f igure  11-5. 
A disassembled v i e w  of a specimen is  
TEST DATA 
Data, obtained during the  t e s t ,  a re  presented graphically i n  
f igures 11-2 through 11-4. 
11-1 
Table 11-1. Shaft Travel and B a l l  Rotation Test E( 
-----.- -_---- 
Item Manufsc turer 
Specimen Flodyne Controls Inc 
ombinat i on 
:ompass Square 
I i a l  Indicator L. S. S t a r r e t t  Co. 
Brown & Sharpe 
'ress Drake Arbor Press 
~ o c i  
5C151 
NA 
P a r t  k. 
NA 
101-3 
tipment L i s t  
L e r i a l  
::c . 
1, 4 a n d (  
95-1406B 
66-1174~ 
NA 
Pemrz L 
! 
Dual Ball Valve 
1 I 
C a l .  date  2-7-68 
11-2 
I 
Figure 11-1. Shaft Travel And Ball Hotation Test Schematic 
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Figure L-2 ,  Shaft Travel versus Ball icotation Specimen 2 
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SECTION XI1 
FLOW TEST 
? 
12.1 
12.1.1 
TEST I1FQUIREXFBTS 
A flow t e s t  sha l l  be conducted on the  t e s t  specimen t o  determine 
f l o w  versus shaf t  t r ave l  a t  a d l f fe ren t ia l@P)  of 1500 psig across 
the specimen. This sha l l  be accomplished by using M I L - H - ~ ~ O ~  hy- 
draulic f lu id  as  the  pressure medium and closing the  specimen un- 
til a A P  of 1500 psig across the specimen can be established. 
The flow and shaft  t r ave l  sha l l  be measured a t  t h i s  position and 
i n  increments of 0.020-inch shaf t  t r ave l  un t i l  the specimen i s  
f u l l y  closed while maintaining aAP of  1500 psig. 
12.2 TEST PROCEDURE 
12.2.1 Specimen number 1 w a s  ins ta l led  as shown in figure 12-1 ut i l iz ing  
the equipment l i s t e d  i n  table 12-1. 
It was determined tha t  all connections were t igh t ,  a l l  gages were 
operating properly, arid a l l  valves were closed. 
12.2.2 
12.2.3 The specimen and hand valves 4, 6, and 8 were opened. 
12.2.4 Pump 2 was s tar ted and t h e  pump out le t  pressure, indicated by gage 
3, w a s  adjusted t o  2000 psig. 
Hand valve 13 was  opened and regulator 1 6  and hand valve 8 were 
adjusted until  aAP of  1500 psig, indicated by gages 3 and 5, 
could be established across the specimen. The flow and shaf t  
t rave l  were measured a t  t h i s  position and a l so  a t  shaft  t rave l  
increments of 0,020-inch u n t i l  the  specimen closed. 
psig was maintained e 
Hand valve 8 and regulator 16 were closed, hand valve 14 w a s  
opened, cylinder 11 vented and pump 2 was  then shut dawn. 
12.2.5 
AdP of 1500 
12.2.6 
12.3 TEST RESULTS 
12.4 
Flow data were recorded from 0.290-inch t o  0.370-inch a t  0.020 
increments of shaft  t r ave l  while maintaining a AP of l!jOO psig 
across the  specimen. 
TEST DATA 
Flow versus shaft position i s  presented graphically in f igure 12-2. 
12-1 
4 
5 
6 
7 
8 
9 
10 
ll 
1 2  
13 
l i c  
1 5  
16 
I_ 
Item 
Specimen 
P U P  
Pressure Gage 
Hand Valve 
Pressure Gage 
Hand Valve 
Flowmeter 
Hand Valve 
Reservoir 
Dial Indicator 
Cylinder 
Pressure Gage 
Hand Valve 
Vent Valve 
Pressure Gage 
Regulator 
Table 12-1. Flow Test 1 
1 
Manufacturer 
Flodyne Controls Inc 
Denison Ehg. Gorp. 
Hese 
Robbins 
Ashcroft Duragage 
Robbins Aviation 
Waugh 
Vacco Valve Co. 
CCSD 
S t a r r e t t  Co. 
Parker-Hannfin 
Ashcroft Corp. 
Robbins Aviation 
Robbins Aviation 
Acco Helicoid 
Grove Valve & Regu- 
l a t o r  Co. 
uipment L i s t  
Mod e l  u C a r i s i  w- I 
TT - I P a r t  No. ikC.  Z f 2 a - K  : .d 
1 
I 5C151 1 
PVOS-035-51- 3833 0 t o  3000 psig i 
i L-02 
NA 015537 0 t o  500C psig ! 
C a l .  date  1-27-68 1 
SSKG-250-4T NA $-inch I 
95-1211-B 0 t o  3000 psig 
C a l .  date 11-10-6' 
SSKG-250-4T A +-inch 
FL-12SRl 106-103013 $-inch, 20 gpm 
NV-6P-403-2 P NA $-inch C a l .  date  11-4-67 
NA 66-1174A C a l .  date 2-7-68 
CC-2AS14C F-95985 2-inch bore 
NA 95-1403 0 t o  200 psig 
SSKG-250-4T NA *-inch 
NA 200506-AA ~ ~ ~ 0 0  psig 
Cal. date 10-14-6' 
SSKG-250-4T NA 
Gal. date 9-26-67 
L-4l407 0 t o  3000 psig 
13-2 
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SECTION XI11 
BURST TEST 
13.1 
13.1.1 
13.1.2 
13.2 
13.2.1 
13.2.2 
13.2.3 
13.2.4 
13.2.5 
13.2.6 
13.2.7 
13.2.8 
13.2.9 
13.2.10 
TEST REQUIBXENTS 
A b G s t  t e s t  s h a l l  be conducted on two specimens. 
sha l l  be in t h e  open posit ion and pressurized with MIL-H-5606 
hydraulic f l u i d  t o  4500 psig f o r  5 minutes. 
Each specimen 
A leakage t e s t  shall be conducted on the  two specimens. Each 
specimen sha l l  be in the  closed position with the i n l e t  ports 
pressurized t o  1500 psig and then with the  pressure increased 
t o  4500 psig. 
TEST PROCEDURE 
Specimen number 1 and 2, each was in s t a l l ed  as  shown i n  figures 
13-1, 3-2 and 3-3, u t i l i z ing  the equipment l i s t e d  in t ab le  13-1. 
It was determined; a l l  connections were t igh t ,  gages were in- 
s t a l l ed  operating properly, and tha t  a l l  valves were closed. 
"he specimen and hand valves 3 and 5 were opened. 
Using hand pump 2, MIL-H-5606 hydraulic f l u i d  was pumped unt i l  
the t e s t  setup and specimen were f r ee  of air. 
Hand valve 5 was closed and the specimen was pressurized u n t i l  
4500 psig was indicated by gage 4. This pressure was maintained 
f o r  5 minutes while the  specimen was  examined f o r  external leak- 
age and dis tor t ion.  
Hand valve 5 was opened and the specimen and t e s t  setup vented, 
The l i n e  connecting the  specimen out le t  ports  was removed and 
leak check l i n e s  were then ins ta l led .  
The specimen and hand valve 5 were closed. 
Using hand pump 2, the specimen was pressurized un t i l1500  psig 
was indicated by gage 4. 
minutes while t h e  leakage i n t o  graduated cylinders 7 and 8 was 
monitored. 
This pressure w a s  maintained f o r  5 
The specimen pressure was increased t o  4500 psig. 
was maintained for  5 minutes while the leakage i n t o  graduated 
cylinders '7 and 8 was monitored. 
This pressure 
13.3.1 No v i s ib l e  leakage or  d i s tor t ion  occurred during the  burst  
t e s t s .  
Test r e su l t s  were considered sat isfactory.  13.3.2 
13.4 TEST DATA 
Burst t e s t  data are  presented in tab le  13-2. 
13-2 
Table 13-1. B u r s t  Test Equipment L i s t  
+ 
Item 
No Item 
1 Specimen 
2 
' Hand PUP . 
3 Hand Valve 
4 Pressure Gage 
Hand Valve 
Burst Chamber 
Graduated 
Cylinder 
,Graduated 
Cylinder 
- Manufacturer ' 
Flodyne Controls I n  
W. S. P ine  Inc. 
Robbins Aviation 
Heise 
Robbins Aviation 
CCSD 
CCSD 
CCSD 
Model 
Part, No. 
5C151 
160-3 
SKG-250-4T 
NA 
SKG-250-4T 
NA 
NA 
NA 
13-3 
Ser ia l  
No. 
1 and 4 
NA 
NA 
015537 
NA 
201344 
NA 
NA 
- 
Remarks __ 
1 t o  5000 psig 
;-inch 
1 t o  5000 psig 
!al. date 1-22-68 
;-inch 
- 0.1% FS 
i f t  by 3 f t  by 
I f t .  
13-4 
I- 
6 
- 
- -1 
I 
Figure 13-1. Burst Test Schematic 
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